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Table S1. Relative frequency of the modelled daily average grid-cell concentrations® of vegetation-fire
originated PM, s divided into seven exposure categories in 2005.

Region, country <0.1 ;1g/m3 0.1-1 pg/m3 1-5 ug/m3 5-10 ug/m3 10-20 ;1g/m3 20-50 ;1g/m3 >50 ug/m3
Northern Europe 91.6% 7.1% 1.2% 0.04% 0.01% 0.01% 0.001%
Denmark 83.1% 14.6% 2.3% 0.01% 0% 0% 0%
Finland 92.0% 6.7% 1.2% 0.1% 0.03% 0.01% 0%
Norway 94.8% 4.6% 0.6% 0.02% 0.01% 0.01% 0%
Sweden 91.2% 7.3% 1.4% 0.03% 0.01% 0.004% 0.003%
Eastern Europe 71.2% 20.4% 7.4% 0.5% 0.3% 0.2% 0.02%
Bulgaria 64.5% 22.6% 10.0% 1.3% 1.0% 0.5% 0.1%
Czech Republic 68.7% 24.0% 6.8% 0.4% 0.1% 0.01% 0%
Estonia 88.0% 9.1% 2.8% 0.1% 0% 0% 0%
Hungary 66.2% 23.6% 9.1% 0.5% 0.3% 0.2% 0.02%
Latvia 84.3% 12.1% 3.5% 0.1% 0% 0% 0%
Lithuania 80.1% 15.1% 4.6% 0.1% 0.01% 0.02% 0.04%
Poland 71.7% 21.7% 6.4% 0.2% 0.03% 0.002% 0%
Romania 66.3% 21.4% 10.4% 0.7% 0.6% 0.5% 0.1%
Slovenia 74.4% 20.6% 4.5% 0.5% 0.1% 0.01% 0%
Slovakia 65.5% 24.8% 8.8% 0.6% 0.3% 0.1% 0%
Western Europe 80.6% 15.8% 3.3% 0.2% 0.05% 0.005% 0.001%
Austria 75.9% 18.9% 4.6% 0.5% 0.1% 0.01% 0%
Belgium 70.1% 21.4% 7.6% 0.8% 0.1% 0% 0%
France 78.8% 17.6% 3.2% 0.3% 0.1% 0.01% 0.003%
Germany 72.1% 22.6% 5.1% 0.2% 0.02% 0.001% 0%
Ireland 95.8% 3.8% 0.4% 0% 0% 0% 0%
Luxembourg 69.5% 21.7% 7.9% 0.5% 0.3% 0% 0%
Netherlands 70.3% 22.3% 6.9% 0.5% 0.05% 0% 0%
Switzerland 85.4% 13.0% 1.5% 0.1% 0% 0% 0%
United Kingdom 91.8% 6.7% 1.4% 0.1% 0.03% 0% 0%
Southern Europe 72.2% 20.5% 5.4% 0.9% 0.5% 0.3% 0.2%
Greece 64.7% 26.3% 7.8% 0.9% 0.2% 0.02% 0%
Italy 71.9% 22.3% 5.1% 0.6% 0.1% 0.03% 0%
Portugal 71.7% 15.3% 6.7% 2.0% 1.6% 1.5% 1.1%
Spain 76.9% 16.4% 4.2% 1.0% 0.7% 0.6% 0.2%
All regions 78.6% 16.2% 4.3% 0.4% 0.2% 0.1% 0.1%

*Estimated based on emissions from the Integrated Monitoring System for Wildland Fires (IS4FIRES, FMI 2016a) and chemical

transport model the System for Integrated modeLling of Atmospheric coMposition (SILAM, FMI 2016b).




Table S2. Relative frequency of the modelled daily average grid-cell concentrations® of vegetation-fire
originated PM; 5 divided into seven exposure categories in 2008.

Region, country <0.1 ug/m3 0.1-1 p.g/m3 1-5 ug/m3 5-10 ug/m3 10-20 ug/m3 20-50 ug/m3 >50 ug/m3
Northern Europe 94.6% 4.8% 0.5% 0.02% 0.0005% 0.001% 0%
Denmark 89.2% 10.0% 0.8% 0.01% 0% 0% 0%
Finland 94.7% 4.5% 0.8% 0.02% 0% 0% 0%
Norway 97.0% 2.8% 0.1% 0.005% 0% 0.003% 0%
Sweden 94.5% 5.0% 0.5% 0.02% 0.001% 0% 0%
Eastern Europe 72.0% 20.3% 5.8% 1.0% 0.7% 0.3% 0.01%
Bulgaria 58.7% 23.8% 11.7% 2.8% 2.0% 1% 0.04%
Czech Republic 73.1% 23.3% 3.4% 0.2% 0.01% 0% 0%
Estonia 86.9% 10.3% 2.6% 0.1% 0.1% 0.0% 0%
Hungary 65.1% 25.6% 8.1% 0.8% 0.4% 0.1% 0%
Latvia 84.6% 12.3% 2.7% 0.2% 0.1% 0.1% 0%
Lithuania 82.9% 13.4% 3.4% 0.2% 0.04% 0.1% 0%
Poland 75.8% 20.9% 3.1% 0.1% 0.1% 0.005% 0%
Romania 65.9% 20.8% 8.3% 2.2% 1.7% 1.0% 0.1%
Slovenia 75.7% 20.2% 4.1% 0.1% 0.04% 0% 0%
Slovakia 67.7% 25.4% 6.3% 0.4% 0.2% 0% 0%
Western Europe 85.0% 12.9% 2.0% 0.1% 0.02% 0.001% 0%
Austria 81.2% 15.3% 3.0% 0.4% 0.1% 0.01% 0%
Belgium 77.4% 17.7% 4.8% 0.1% 0% 0% 0%
France 86.4% 11.6% 1.9% 0.1% 0.02% 0.001% 0%
Germany 78.3% 18.9% 2.8% 0.1% 0.02% 0% 0%
Ireland 93.6% 5.9% 0.5% 0.03% 0% 0% 0%
Luxembourg 82.0% 14.7% 3.2% 0.1% 0% 0% 0%
Netherlands 74.8% 20.4% 4.6% 0.1% 0.02% 0% 0%
Switzerland 90.3% 9.0% 0.7% 0.04% 0% 0% 0%
United Kingdom 90.5% 8.4% 1.1% 0.01% 0% 0% 0%
Southern Europe 76.6% 16.8% 5.4% 0.9% 0.3% 0.05% 0.002%
Greece 61.7% 22.7% 11.8% 2.7% 1.0% 0.1% 0%
Italy 71.3% 20.9% 6.9% 0.7% 0.2% 0.1% 0.01%
Portugal 88.8% 10.2% 0.9% 0.1% 0.01% 0% 0%
Spain 87.6% 11.1% 1.2% 0.1% 0.02% 0.01% 0%
All regions 82.0% 13.7% 3.5% 0.5% 0.2% 0.1% 0.004%

*Estimated based on emissions from the Integrated Monitoring System for Wildland Fires (IS4FIRES, FMI 2016a) and chemical

transport model the System for Integrated modeLling of Atmospheric coMposition (SILAM, FMI 2016b).




Table S3. PM, s emissions” from vegetation fires in 2005 and 2008 (modelling domain extending from 35
to 70 degrees North and 15 degrees West to 35 degrees East).

Country 2005 [Ton] 2008 [Ton]
Algeria 64044 54728
Morocco 9064 696
Tunisia 3751 6342
Albania 2529 6919
Andorra 9 0
Austria 11900 14081
Belarus 4200 6111
Belgium 1557 1085
Bosnia and Herzegovina 816 5907
Bulgaria 22526 28917
Croatia 2206 4752
Czech 2791 2326
Denmark 987 426
Estonia 68 3752
Finland 6820 1177
France 47656 23931
Germany 25652 25649
Greece 13978 40246
Hungary 6186 9937
Ireland 188 510
Italy 153542 227692
Latvia 338 52
Lithuania 44333 329
Luxemburg 273 128
Macedonia 18660 23290
Malta 0 0
Moldova 6665 19194
Netherlands 9244 8344
Norway 1626 9264
Poland 11123 12448
Portugal 591463 9467
Romania 52407 111064
Russia 20479 34247
Serbia & Montenegro 5250 20374
Slovakia 5291 3886
Slovenia 116 71
Spain 262075 30464
Sweden 5883 6419
Switzerland 22 61
Turkey 30040 57922
Ukraine 179094 390773
United Kingdom 7243 8492
TOTAL 1632096 1211473

*Estimated based on emissions from the Integrated Monitoring System for Wildland Fires (IS4FIRES, FMI 2016a)



Temperature anomaly 2005 Temperature anomaly 2008

70°N| TR 3 AT
~—2 § : > 3]
b -4 3 -4
e L0 : F\ & f; E ™
o' = . :
< S I S - < TARE, = = LS
L N K N
S o T el s
oo ' . 2 S L
- S i 52
40°N| e \ P R \\ y ./‘“\‘,.j::
S 5 t\ P ) 4 }S’\ Y <
fa 3
= vzt
: H L N
307 10°wW D" 10°E 20:‘7\3;'5 40°E 30°N mz\‘\z‘oﬁp\s&z 40°E
-5.0 -40 -3.0 -20 -10 —05 05 1.0 20 30 40 50 —5.0 -40 -3.0 -20 -10 —05 05 1.0 20 30 40 50
Precipitation anomaly 2005 Precipitation anomaly 2008
70°) _M - . ‘ 3
&l £
b - s >3
soond : ; o , = _> - x
e AN :
40°N| Y —— - J :“:‘ -
R
10°W 0 IUM'E 40°E e 10°wW 0 10°E 20°E 30°E 40°E
~500 -200 —100 -50 -20 -10 10 20 50 100 200 500 ~500 -200 —100 -50 -20 -10 10 20 50 100 200 500

Figure S1. Deviations of mean temperature (Celsius degrees) and total precipitation (mm) in 2005 and
2008 from the average in 2005-2011 (April-October). The temperature and precipitation data originate
from the operational archives of the European Centre for Medium-Range Weather Forecasts (ECMWF

2016).

Figure S2. Mean wind speed (m/s, 500 m height from the ground) and direction in 2005 and 2008 (April-
October). The wind data originate from the operational archives of the European Centre for Medium-
Range Weather Forecasts (ECMWF 2016).
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Figure S3. Annual variation in particulate matter (PM) emissions from vegetation fires in selected world
regions based on the Integrated Monitoring System for Wildland Fires (IS4FIRES, FMI 2016a). Europe =
the geographical Europe (17 degrees West to 50 degrees East, 33 to 75 degrees North).
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Figure S4. Measured and modelled monthly average concentrations of PM, 5 components at air-quality
monitoring stations in a) Spain (strongly affected by vegetation fires) and b) Austria (mainly affected by
other emission sources). Dots are the measured total PM; 5 concentrations and shades are the stacked
modelled concentrations of different components simulated by using the chemical transport model
System for Integrated modeLling of Atmospheric coMposition (SILAM, FMI 2016b). PPMr is the
primary anthropogenic PM, 5, EC is elemental carbon, and fire-PM is vegetation-fire originated PM; s.
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